INTRODUCTION
============

Chronic prostatitis (CP) is one of the most prevalent conditions in urology and represents an important international health problem \[[@B1]\]. The prevalence of prostatitis is approximately 5 to 9% in the general male population. Prostatitis accounts for 25% of all visits to urologists, and up to 15 to 25% of visits to urology clinics in Korea \[[@B2]\]. Men diagnosed with CP experience impairment in both mental and physical domains of health-related quality of life as measured through validated questionnaires \[[@B3]\]. The wide scope of recommended treatments for CP indicates both the general uncertainty surrounding the root causes of the condition and how to appropriately diagnose and treat it. Unlike benign prostatic hyperplasia (BPH) and prostate cancer, which are predominantly diseases of older men, prostatitis affects men of all ages, especially the middle age group. Although category I prostatitis (acute bacterial prostatitis) is relatively straightforward to diagnose by observing a tender prostate on rectal examination with systemic illness (fevers, chills, dysuria) and cytokine release syndrome, it accounts for only approximately 5% of patients with prostatitis (National Institutes of Health \[NIH\] classification). CP is much more common and more difficult to diagnose and treat. Of the types of CP, chronic bacterial prostatitis (CBP) is rare, accounting for only 5% of such patients \[[@B4]\]. More than 90% of cases of CP are not associated with a significant bacteriuria, a condition referred to as chronic pelvic pain syndrome (CPPS). Cases of CPPS are further subdivided by the presence of inflammation in the extraprostatic secretions or semen (category IIIa) or the absence of it (category IIIb). Many hypotheses have been suggested for the etiology of CPPS, including infection, inflammation, uric acid level, autoimmunity, and neuromuscular spasm. Therapies aimed at these specific etiologies have met with varied success, a result that may reflect the multifactorial nature of the syndrome. This review provides an overview of the current appropriate practice for treating men diagnosed with CP.

DEGREE OF CONFUSION AND FRUSTRATION FOR CP/CPPS
===============================================

CP is a condition generally acknowledged to be associated with great confusion and frustration for patients and treating physicians alike. In Canada, physicians reported experiencing significantly more frustration in treating prostatitis than they did in treating patients with BPH and prostate cancer and they perceived that prostatitis affected patients\' quality of life more significantly than did BPH and almost as significantly as prostate cancer \[[@B5]\]. The degree of frustration for physicians in dealing with prostatitis has been driven primarily by a lack of confidence and comfort in their ability to accurately diagnose and subsequently rationalize treatment. In Japan, more than half of urologists (52.2%; 384/735) felt pessimistic about treating patients with CP/CPPS \[[@B6]\]. The reasons for this included inconsistent reporting of symptoms by patients (78.1%; 300/384), lack of confidence in the treatment (60.4%; 232/384), and lack of confidence in their diagnosis (32%; 123/384). These studies support the common frustration experienced by physicians in diagnosing and treating this disease. The prime causes of the difficulty may be the poorly characterized etiology of CP, the absence of definitive diagnostic tests, and the absence of effective therapies, the sum of which result in physicians feeling pessimistic and lacking confidence in their diagnosis and treatment strategy \[[@B7]\].

ETIOLOGY AND PATHOGENESIS
=========================

1. Chronic bacterial prostatitis
--------------------------------

Of patients diagnosed with prostatitis syndrome, 5 to 10% are suffering from chronic bacterial prostatitis CBP \[[@B4]\]. This condition is often triggered by an infection of the urinary tract. The pathogen spectrum includes that of complex urinary tract infections, with gram-negative and gram-positive bacteria, although the latter often occur only transiently. Animal experiments have shown that chronic infection leads to the formation of a biofilm in the prostatic acini, leading to pathogens forming colonies with enhanced growth conditions \[[@B8]\].

2. CP and CPPS
--------------

Uncertainty exists in the etiology of the majority of CP cases and the etiology of CP syndromes is controversial, particularly when positive cultures for established uropathogens are lacking. It is evident from a previous study that infectious causes are detected in only 8% of patients; the majority of cases appear to suffer from either nonbacterial prostatitis or prostatodynia (NIH category III: CP/CPPS) \[[@B9]\]. This is likely a reason that urologists in the Netherlands (40%), Wisconsin (59%), and China (64.6%) consider nonbacterial factors to be most important in the etiology of the syndrome \[[@B10]-[@B12]\]. However, Dutch general practitioners (63%) and primary care physicians (78%) in Wisconsin tended to implicate bacterial infection as the most important cause \[[@B10],[@B11]\]. Recently, molecular biological research has created exciting new possibilities for discovering the root causes of this enigmatic disease. Some evidence suggests that hidden bacterial infection of the prostate is a possible etiology \[[@B13]\]. In Korea, about half (52%) of participating urologists pointed to hidden bacterial infection as the etiology of chronic abacterial prostatitis \[[@B14]\]. This result demonstrates that Korean urologists regard bacterial infection as an important cause of CP. Psychological factors may also be important in the etiology of CP, and patients may benefit from psychotherapy and behavioral support \[[@B15]\]. In the Netherlands, about 40% of general practitioners and 65% of urologists envisaged a psychosomatic component to this syndrome \[[@B10]\]. Similarly, 40.8% of Chinese urologists considered psychosomatic factors as a cause of CP \[[@B12]\]. Established diagnostic tests for patients diagnosed with CP are typically unrewarding and successful therapeutic treatment is difficult \[[@B10]\]. This situation may lead to the belief of physicians that a psychosomatic component exists in many patients.

There is evidence to suggest that CP/CPPS is initiated by inflammation provoked by an initiator stimulus within the prostate gland, which in susceptible individuals results in peripheral nervous system sensitization in the prostate and surrounding areas \[[@B16]\]. This condition may result in neuropathic pain with allodynia and hyperalgesia and may explain the adequacy of treatments directed at prostatic inflammation in men with long-standing symptoms \[[@B17]\]. However, the initiator stimuli have not yet been precisely defined, and it is likely that more than one factor triggers CP/CPPS \[[@B16]\].

It has been proposed that intraprostatic reflux of urine (especially urate) results in chemical injury to the epithelium that initiates an immunologic reaction, a possible starting point for chronic inflammation \[[@B18],[@B19]\]. Nevertheless, this hypothesis has not been followed up with conclusive studies and therapeutic achievements. In chronic fibromyalgia, extensive recent researches has provided evidence of a lowered pain threshold determined by the individua\'s genetic characteristics \[[@B20],[@B21]\]. Those predisposed patients may have the condition \'triggered\' by \'stressors\' such as infection, physical trauma, or severe psychological trauma \[[@B21]\]. These abnormalities may be present at several levels of pain: processing systems as well as psychological pathways, both domains being influenced by specific genetic variants \[[@B22]\]. The possibility of impairment of anti-nociceptive pathways due to deficiencies in the serotonergic/noradrenergic pathways, such as those present in chronic fibromyalgia, is a consideration that warrants exploration, as it would have immediate therapeutic implications for successfully treating CP/CPPS \[[@B21]\]. The existence of an altered autonomic nervous system response in men with CP/CPPS has also recently been reported \[[@B23]\].

DIAGNOSIS
=========

There is no gold standard for diagnostic testing for CP/CPPS \[[@B24]\]. A history of chronic pelvic pain in a man without documented infections supports the diagnosis of CP/CPPS. A history of recurrent or a recent urinary tract infection should raise suspicion for the existence of CBP. The evaluation of a patient presenting with symptoms of prostatitis must begin with a thorough medical history and physical examination. A complete inventory of other medical problems should be obtained to include any neurologic disorders.

1. Recommended evaluation
-------------------------

Standardized questionnaires may be useful in the evaluation of prostatitis and have been classified as recommended diagnostic tools. Many patients present a constellation of symptoms that may be difficult to assess objectively. Therefore, through literature review, peer groups, expert opinions, and patient testing, a symptom assessment questionnaire was developed by the NIH \[[@B25]\]. The NIH chronic prostatitis symptom index (NIH-CPSI) consists of nine parts that outline three major areas of prostatitis: pain, urinary symptoms, and quality of life \[[@B26]\]. Scores can be calculated on a summative scale or can be used independently to individually evaluate the three target areas. The symptom index is useful to longitudinally follow the patient in order to monitor changes in a standardized fashion \[[@B25]\]. However, this index has limitations in use as the sole diagnostic tool. Recent data have indicated that the NIH-CPSI is more useful in evaluating the severity of a patient\'s current symptoms after a diagnosis has been established than in assessing the presence or absence of prostatitis \[[@B27]\]. Nonetheless, the NIH-CPSI remains an important tool for clinicians and researchers. Depression and psychosocial symptoms are concentrated in patients with CP/CPPS and must be addressed in tandem with physical symptoms \[[@B28]\]. Thus, cooperation with a psychologist or a physician trained in psychosomatic medicine is helpful. Laboratory and simple office tests can provide useful information when evaluating the patient with symptoms of prostatitis. Several additional tests are recommended by the NIH consensus panel in the evaluation. A postvoid residual urine measurement provides useful information to determine whether a patient has incomplete bladder emptying. Urinary retention can be a causative factor in recurrent urinary tract infections and storage symptoms. Urine flow rates provide insight into a patient\'s overall voiding status. Low maximum flow rates suggest bladder outlet obstruction or decreased detrusor contractility. Urine cytology is a simple test that can provide insight into possible urothelial malignancy, which can cause irritative or obstructive voiding symptoms. Textbooks advise the use of the Meares-Stamey four-glass test, also known as a quantitative prostatic localization study. Because of the time-consuming technique of the four-glass test and the impossibility of establishing this technique in many andrology laboratories, Nickel et al. \[[@B29]\] conducted a study to evaluate a simpler screening test, the two-glass test. They compared it with the four-glass test for the initial evaluation of men with a clinical diagnosis of CP/CPPS. The two-glass test showed strong concordance with the four-glass test and is suggested to be a reasonable alternative when extraprostatic secretions are not obtained. The four-glass or two-glass test and the ejaculate test can be used to distinguish between inflammatory and noninflammatory forms of the condition \[[@B30]\]. Unfortunately, the results of the two- or four-glass tests are often neither diagnostic for prostatitis nor useful in directing treatments. Recent reports suggest that there may be little correlation between pyuria and symptom manifestations \[[@B31]\]. A diagnostic algorithm that provides a practical approach to the workup of the majority of men presenting with CP/CPPS is shown in [Fig. 1](#F1){ref-type="fig"}.

2. Optional evaluation
----------------------

The complex conditions surrounding CP/CPPS often require multiple diagnostic studies to guide practitioners toward therapeutic options. A urethral swab can be performed for patients presenting with dysuria or localized pain to the urethra or penis or patients with a history of sexually transmitted diseases or unprotected intercourse \[[@B25]\]. Urodynamics offers valuable information on patients with predominantly voiding symptoms. It can be used to supplement the office evaluations of uroflow and postvoid residual urine. Urodynamics or videourodynamics help to detect any prostatic obstruction, primary bladder neck obstruction, and detrusor-sphincter dyssynergia. These conditions, which are accompanied by numerous effective treatment options as compared with prostatitis, may contribute to or cause the pelvic pain and lower urinary tract symptoms experienced by the patient \[[@B25]\]. In 1994, Kaplan et al. \[[@B32]\] reported a series of 34 patients with refractory CP who underwent urodynamic evaluation. Evidence of bladder outlet obstruction at the vesical neck was observed in 31 of the 34 patients, and all but one of these patients showed significant improvement of symptoms after transurethral incision of the bladder neck. Furthermore, in a second series, patients diagnosed with CP were found to have detrusor-sphincter dyssynergia \[[@B33]\]. Cystoscopy is also being used as an additional method of evaluation of CP/CPPS patients or as an adjunct to urodynamics. Cystoscopy should be performed in any patient with a history of hematuria or abnormal cytology. Patients with irritative or obstructive symptoms may warrant cystoscopy, because malignancy can act as a causative agent for that symptomatology \[[@B25]\].

3. Semen culture
----------------

The efficacy of semen culture in the diagnosis and evaluation of CBP remains unclear. A comprehensive survey described the study results of 40 men with CBP (NIH category II) due to *Escherichia coli* infection and their subsequent treatment by fluoroquinolone therapy \[[@B34]\]. In these patients, semen cultures demonstrated significant bacteriospermia (\>10^3^ ml^-1^) in 21 of 40 men before treatment. On the basis of this limited evidence, semen cultures were shown to identify significant bacteriospermia in only about 50% of semen specimens from men with CBP; therefore, ejaculate culture is not recommended as a first line of diagnostic evaluation in men with suspected CBP \[[@B35]\]. Further comparative investigations will be necessary to determine whether ejaculate analysis may provide useful diagnostic information for the diagnosis of CBP.

4. Transrectal ultrasound in CP/CPPS
------------------------------------

Imaging studies using Doppler ultrasonography have shown CP/CPPS to be associated with significantly increased prostatic blood flow \[[@B36]\]. Transrectal ultrasound (TRUS) can also identify seminal vesicle or ejaculatory duct abnormalities. This imaging technique may be useful in evaluating patients with ejaculatory pain or hematospermia \[[@B27]\]. However, the clinical significance of this finding must be further evaluated before this method can be used as a diagnostic tool.

5. Serum prostate-specific antigen and CP/CPPS
----------------------------------------------

In one study addressing this issue, a statistically significant elevation of serum prostate-specific antigen (s-PSA) was registered \[[@B37]\]. However, the increase was minute and s-PSA should not be interpreted to be a useful adjunct for diagnosis of CP/CPPS \[[@B38]\]. The flip side of this coin is that, if s-PSA is elevated in a man with CP/CPPS symptoms, the patient should be evaluated for prostate cancer and CBP \[[@B37]\].

6. Hypothetical heterogeneous clinical phenotypes in chronic prostatitis syndromes
----------------------------------------------------------------------------------

Patients with acute bacterial prostatitis are similar in both presentation of symptoms and response to therapy. In contrast, a single treatment fitting all patients diagnosed with CP does not succeed in clinical practice. It has become increasingly clear that patients with CBP and CPPS are not a homogeneous group with identical etiologic mechanisms, but rather are a heterogeneous group of individual patients with widely differing clinical symptoms including genitourinary pain, voiding symptoms, or psychosexual problems. Therefore, a single panacea to this challenging clinical entity will likely not be found soon. Rather, the challenge is to identify which subgroup of patients will respond best to a particular therapy. A clinically practical phenotyping classification system for patients diagnosed with urologic chronic pelvic pain syndromes (UCPPS) has recently been proposed \[[@B39]\]. UPOINT is a six-point clinical classification system that categorizes the phenotype of patients with UCPPS (which includes the CPSs) into one or more of six clinically identifiable domains as follows: urinary, psychosocial, organ-specific, infection, neurologic/systemic, and tenderness (muscle). A physician can easily and quickly categorize patients into one or more UPOINT domains and propose an individually designed therapeutic plan that specifically addresses the clinical phenotypes identified. Most patients will be categorized with more than one UPOINT domain and will require multimodal therapy. This concept is outlined in [Table 1](#T1){ref-type="table"}.

TREATMENT
=========

1. CBP
------

Fluoroquinolones penetrate relatively well into the prostate and are therefore the therapy of choice for CBP with a typical administration duration of 4 weeks. If the pathogen is resistant to fluoroquinolones, therapy with cotrimoxazole for 3 months is recommended \[[@B35]\]. For recurrent CBP, each episode can either be treated with antibiotics or long-term antibiotic prophylaxis can be administrated for a duration of at least 6 months. Surgical procedures such as transurethral resection of the prostate and radical prostatectomy are regarded as therapies of last resort or as therapies for concomitant obstruction \[[@B35],[@B40]\].

2. Chronic pelvic pain syndrome
-------------------------------

Because functional obstruction may cause CPPS, therapy using alpha-receptor blockers may be of significant benefit. The combination of an alpha-adrenergic blocker and antibiotic therapy was shown to be more efficacious than antibiotics alone \[[@B41]\]. Positive results from RCTs of alpha-blockers, e.g., terazosin \[[@B42]\], alfuzosin \[[@B43]\], doxazosin \[[@B44]\], and tamsulosin \[[@B45]\], have led to a widespread use of alpha-blocker in the treatment of CPPS over the past years. The effects of alpha-blocker may include improved outflow performance by blocking the alpha-receptors of the bladder neck and prostate and by direct action on alpha-1A/D-receptors in the CNS \[[@B36]\]. In contrast, a meta-analysis of nine trials (n=734) could not show beneficial effect on pain \[[@B46]\]. Moreover, a more recent adequately powered, large, placebo-controlled randomized trial of 12-week treatment with alfuzosin failed to show any significant difference in the outcome measures with the exception of the Male Sexual Health Questionnaire score \[[@B47]\]. Overall, the use of alpha-blockers for the treatment of CPPS can no more be recommended and should probably be restricted to patients with proven bladder outlet obstruction. Therefore, it is reasonable to use alpha-blockers for men with lower urinary tract symptoms as the predominant symptom complaint, especially in combination with antimicrobials. Muscle relaxants may be used if there is evidence of functional abnormalities in the pelvic floor muscle. Intraprostatic injection of botulinum toxin A is currently being investigated in these patients \[[@B48]\] and may offer a future therapeutic approach. Another pathogenetic hypothesis is that chronic bacterial infection is difficult to detect and cannot be cultured. For this reason, it is justifiable to treat CP/CPPS IIIa patients with fluoroquinolones if they have not been previously exposed to antibiotics, just as with CBP patients \[[@B35]\]. Nonsteroidal anti-inflammatory drugs (NSAIDs) reduce prostaglandin synthesis by inhibiting the enzyme cyclooxygenase, leading to a favorable effect on prostatic inflammation \[[@B49]\]. For this reason, patients with dominantly pain-related symptoms may be given NSAIDs. A randomized, placebo-controlled trial of pentosan polysulfate (Elmiron, Alza Pharmaceuticals, Mountain View, CA, USA) in the treatment of CPPS demonstrated a slightly greater improvement in symptoms over placebo after 16 weeks, but the difference was not statistically significant \[[@B50]\]. Some herbal medicines act in a similar manner and could possibly be used, although they have not yet been subjected to adequate clinical studies \[[@B35]\]. Analgesics with other modes of action (e.g., CNS) are indicated for intense pain. Anticholinergic drugs may be used for symptomatic treatment of patients with dominant micturition problems, including urinary urgency linked to irritable bladder. If a patient exhibits the symptoms of CP/CPPS, but without bacterial or inflammatory findings, the clinical picture is often classified as psychosomatic. The diagnosis of a somatoform disorder must be carefully considered in the context of other possible diagnoses and in close cooperation with a urologist. In such cases, it is particularly important to define accompanying depressive symptoms, and these must be diagnosed and treated separately from the actual prostatitis symptoms. Sexual dysfunction problems with a partner are frequently accompanied by significant consequences to the relationship \[[@B51]\]. Physical options include repetitive prostate massage or methods to apply energy to the prostate. There is inadequate evidence supporting the efficacy of these approaches and they remain controversial. If anatomical manifestations such as cysts in the prostate are observed, and these cause infravesical obstruction, surgical procedures should be performed to remove the obstruction.

Neuromuscular and neuroleptic treatments have been observed to beneficially alter nervous system conditions found in chronic pain syndrome. Therefore, therapies designed to improve relaxation and encourage proper use of the pelvic floor muscle are expected to provide symptomatic improvement. Although no large, published clinical trials exist, preliminary evidence suggests potential efficacy in the use of biofeedback and bladder retraining in alleviating symptoms \[[@B52]\]. When trigger-point massage was combined with relaxation therapy in an uncontrolled study, 72% of patients reported improvement \[[@B53]\]. Amitriptyline can be effective for the treatment of pain from chronic muscle spasm and it has been found to be helpful in the management of CPPS \[[@B54]\]. A suggested treatment algorithm based on these assessments is presented in [Fig. 2](#F2){ref-type="fig"}.

3. Discussion of novel treatment in category III prostatitis
------------------------------------------------------------

Combination therapy has been suggested as a method to utilize synergism between classes of drugs and appears to be superior to monotherapy in the treatment of CP/CPPS \[[@B55],[@B56]\]. A rational framework is required to guide this therapy. UPOINT can be used to classify patients with urologic chronic pelvic pain and subsequently direct appropriate therapy \[[@B57]\]. A recently completed, prospective study of 100 CP/CPPS patients treated with multimodal therapy offered specific therapies associated with each positive UPOINT domain (e.g., urinary, alpha-blocker or antimuscarinic; psychosocial, stress reduction/psychological support; organ-specific, quercetin; infection, antibiotic; neurologic/systemic, amitriptyline or pregabalin; tenderness, pelvic floor physical therapy) \[[@B58]\]. With a minimum follow-up duration of 6 months and an average follow-up of 50 weeks, 84 patients reached the primary endpoint of a six-point or greater improvement in total CPSI. Fifty-one patients had a 50% or greater improvement in total CPSI, whereas 84 patients demonstrated 25% or more improvement. All patients\' CPSI subscores significantly improved from baseline. The improvement seen in all groups was not due to regression to the mean for the more symptomatic patients, because the number of UPOINT domains did not correlate with the drop in CPSI (Spearman r=0.034; p=0.74). There was no correlation between the drop in CPSI and the difference between the number of UPOINT domains and the number of therapies (p=0.63). Although this was not a placebo-controlled study, the incidence and magnitude of improvement was significantly higher than reported in prior large or multicenter studies of comparable duration.

CONCLUSIONS
===========

CP remains a controversial condition with little agreement regarding the best treatment option. No formal evaluation standard exists, and clinicians should tailor diagnostic studies to a patient\'s specific symptoms and complaints while maintaining awareness that CP/CPPS remains a diagnosis of exclusion. The difficulty in finding efficacious treatment for any given patient likely lies in the heterogeneous nature of both the manifestation of causative conditions and the patient responses. The UPOINT system has attempted to help to define the different symptomatic domains in this difficult-to-treat condition, allowing physicians to target appropriate therapies and allowing researchers to narrow study populations in an attempt to discover a worthwhile treatment. It is important for the patient that he be informed as soon as possible about his condition, including the necessary diagnostic steps and possible therapies, and that a specific plan for his diagnosis and treatment be established. This is the best way to develop trust between doctor and patient. This trust is critically important because, for any given patient, it often happens that several unsuccessful attempts are made at treatment before an acceptable result is reached.
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